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[Summary] 
[Purpose] 

A preparation process which improves the administration taste and the 
workability, of a sustained release microsphere using oil-and-fat-system matrix, 
is provided. 

[Means for the solution] 

A mixture composed of the components chosen from hardened oil-and-fat, long 
chain aliphatic alcohols, and higher aliphatic acid polyhydric alcohol partial 
esters of HLB at most 11 is melted and liquidised; a medicine is dispersed into this 
[liquidised mixture], and microspheres are produced by centrifugal atomisation. 



[Claims] 



[Claim 1] 



Process for the preparation of sustained release microsphere, 
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characterised in that a medicine is dispersed into a molten fluid of wax-like 
mixture, which is solid at normal temperature, containing at least one of 
hardened oil-and-fat and long-chain higher aliphatic alcohol and long-chain 
alcohol and higher aliphatic acid polyhydric alcohol partial ester of HLB at least 
11; the dispersion is sprayed by means of centrifugal atomisation method, and 
chilled. 

[Claim 2] Process according to Claim 1, wherein said hardened oil-and-fat 
is hydrogenated vegetable or animal oil-and-fat. 

[Claim 3] Process according to Claim 1 , wherein said higher aliphatic 
alcohol is saturated alkanol of carbon number at least 11. 

[Claim 41 Process according to Claim 1, wherein said higher aliphatic acid 
polyhydric alcohol ester is selected from sucrose higher aliphatic acid ester, 
sorbitan higher aliphatic acid ester, or glycerin higher aliphatic acid ester. 

[Claim 51 Process according to any one of Claims 1 to 4, wherein said 
higher aliphatic acid polyhydric alcohol ester in the wax-like mixture is present 
in a proportion of 5 to 30 % of the total mixture weight. 

[Claim 6] Process according to any one of Claims 1 to 5, wherein said 
medicine is selected from theophylline, ibuprofen, dextromethorphan, 
nicorandil, propranolol, ketotifen, diltiazem, methyldopa, cimetidine, ibudilast, 
piroxicam, diazepam, diclofenac, indomethacin, sulindac, nifedipine, lorazepam, 
glibenclamide, spironolactone or famotidine. 

[Claim 71 Process according to Claim 1, wherein said wax-like mixture 
contains 5 to 50 % by weight of hardened oil-and-fat, 10 to 30 % by weight of 
stearyl alcohol, 5 to 30 % by weight of sucrose higher aliphatic acid ester. 
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[Detailed explanation of the invention] 
[0001] 

Present invention relates to a process for the preparation of sustained release 
microsphere. In particular, it relates to a process for preparing a sustained 
release preparation of this type, wherein a medicine is dispersed into a oil-and- 
fat-system matrix which is solid at normal temperature. 

[0002] 

The microsphere is suitably employed as dry syrup and suspension. The 
microsphere has characteristics not seen in tablet and capsule, because dosage is 
easily adjustable and the medication for aged person or child is easy. As one 
type of the sustained release microsphere, for example as disclosed in JP Patent 
Application Disclosure No. 61-109711, there are known a preparation wherein 
cellulose-system polymer or acrylic polymer is employed as matrix; and a 
preparation using polyglycerin aliphatic acid ester and an oil-and-fat-system 
matrix represented by hardened cotton seed oil, which are disclosed in JP Patent 
Application Disclosure No. 2-223533 and JP Patent Application Disclosure No. 
2-275817, respectively. 

[0003] 

Particles of a medicine are dispersed into a molten matrix, and minute droplets 
are made and chilled by means of centrifugal atomisation method, whereby there 
is a benefit, i.e. that the microsphere using an oil-and-fat-system matrix can be 
directly produced from molten matrix/medicine dispersion. 

[0004] 

Nevertheless, the known oil-and-fat-system microsphere gives a taste in case of 
oral administration, as if a mass of wax or fat were tasted; and in addition, the 
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workability (the facilities for forming minute droplets) of the centrifugal 
atomisation is not satisfactory. 

[0005] 

For this reason, present invention mends these defects by the improvement of an 
oil-and-fat system matrix base. 

[0006] 

[Disclosure of present invention] 

In present invention, as a matrix base for dispersing a medicine, there is 
employed a mixture of components selected from oil-and-fat, in particular 
vegetable or animal hardened (hydrogenated) oil-and-fat, long chain aliphatic 
alcohols, higher aliphatic acid polyhydric alcohol partial ester of HLB at least 11 
(hereinafter this mixture is designated as "wax-like mixture"). This wax-like 
mixture, which is solid at normal temperature, is melted to be liquidised, a 
medicine is dispersed therein, and the dispersion is subjected to centrifugal spray 
chilling by normal manner. By this operation, a sustained release microsphere 
is obtainable. 

[0007] 

[Preferred practice mode] 

Components of the wax-like mixture employed as a matrix base in present 
invention are chosen from the following three components. 

(A) Hardened oil-and-fat, such as hardened castor oil, hardened cotton seed 
oil, hardened rape seed oil, hardened soybean oil, hardened beef tallow, 
hardened lard, and a mixture thereof. 

(B) Long chain higher aliphatic alcohols, such as undecyl alcohol, lauryl 
alcohol, tridecyl alcohol, myristyl alcohol, pentadecyl alcohol, cetyl alcohol, 
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heptadecyl alcohol, stearyl alcohol, nonadecyl alcohol, icosyl alcohol, elaidin 
alcohol, ceryl alcohol, melissyl alcohol, and a mixture thereof. Aliphatic 
alcohols of a melting point at least 25 °C, in particular, cetyl alcohol and stearyl 
alcohol are preferred. 

(C) Higher aliphatic acid polyhydric alcohol partial esters of HLB at least 11 , 
such as higher aliphatic acid mono- or diglyceride, sorbitan mono higher 
aliphatic acid ester (sorbitan monostearate is preferable), sucrose higher 
aliphatic acid ester, and a mixture thereof. These are known as nonionic 
surfactant, and the HLB thereof is at most 11 . The HLB of these compounds 
increases generally, being in inverse proportion to the chain length of higher 
aliphatic acids and the degree of substitution of esters. 

[0008] 

The wax-like mixture must be solid at normal temperature as a matter of course, 
lit was found that suitably the higher aliphatic acid esters of HLB at most 11 is 
present in a proportion of 5 to 30 % of the total weight of the mixture, in order 
to assure that the release pattern of the medicine is held at relatively constant 
[rate] over a long period of time, and that substantially whole amount of the 
medicine is released after a certain time. In particular, a mixture of 10 to 45 % 
by weight of hardened oil-and-fat, 15 to 25 % by weight of stearyl alcohol, and 
10 to 25 % by weight of sucrose higher aliphatic acid ester is preferred. 

[00091 

Generally the medicines generally employed for a sustained release preparation 
are employable also in present invention. Unlimited examples thereof include 
theophylline, ibuprofen, dextromethorphan, nicorandil, propranolol, ketotifen, 
diltiazem, methyldopa, cimetidine, ibudilast, piroxicam, diazepam, diclofenac, 
indomethacin, sulindac, nifedipine, lorazepam, glibenclamide, spironolactone or 
famotidine. 



5 



[0010] 

The microsphere is capable of containing a small proportion of other 
conventional additives. Examples thereof are waxes, such as carnauba wax, 
haze wax, spermaceti wax and bees wax, higher aliphatic acids, such as stearic 
acid or palmitic acid, hydrocarbons, such as paraffin, microcrystalline wax and 
vaseline, soild PEG, such as Macrogol 6000, inorganic fillers, such as talc and 
magnesium stearate, sugars, such as mannitol and sucrose, and other additives, 
such as silicone oil. Water-insoluble polymer (for example ethyl cellulose) may 
be dissolved into a wax-melted fluid, in order to increase the strength of the 
microsphere or in order to control the release. 

[0011] 

The preparation of microsphere by means of centrifugal atomisation is known. 
For example, herein described wax-like mixture is heated and melted, a 
pulverised medicine is added thereto to be homogenised. This dispersion is 
supplied into the centre of a revolving disc, and is atomised by blowing off in a 
thin layer, the generated minute droplets are chilled and hardened to be collected, 
and if necessary they are sieved. A particle diameter of obtained spheric 
microsphere particles is generally a function of a circumferential velocity of the 
revolving disc and a supply velocity of the molten dispersion. When a 
dispersion is fed in a rate of 130 to 140 g/rnin into the centre of a revolving disc 
of 65 mm diameter revolving at 25,000 rpm, which is one criterion, 
microspheres of a particle diameter 50 to 100 jim are obtainable. The chilling 
can be effected by the air of room temperature. 

[0012] 
Example 1 

600 g of sucrose stearic acid ester (Lyot [phonetic spelling] Sugar Ester S370, 
HLB = 3), 600 g of stearyl alcohol, 450 g of hardened castor oil were heated to 
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90 °C and melted, 1100 g of theophylline were thrown into this [melt], it was 
stirred for 10 minutes to disperse it. While the teperature was held at 90 °C, 
this [dispersion] was dripped, in a rate of 133 g/min, into the centre of a disc 
made of stainless with a diameter of 65 mm revolving at 25,000 rpm; [the 
droplets] were chilled under room temperature atmosphere to provide 
microspheres of a particle diameter 50 to 100 \im. 

[0013] 
Example 2: 

450 g of the same sugar stearic acid ester, as that employed in Example 1, 1000 g 
of hardened castor oil, 350 g of stearyl alcohol and 250 g of talc were heated to 
90 °C to be melted, 900 g of theophylline were thrown into this [melt], it was 
stirred for 10 minutes to disperse it. This [dispersion] was subjected to 
centrifugal atomisation under the same condition as that of Example 1 , chilled to 
provide microspheres of a particle diameter 50 to 100 jum. 

[0014] 

Elutriation test: 

Microspheres of Examples 1 and 2 corresponding to 100 mg of theophylline 
were taken, and theophylline elutriation pattern was tested in line with Japanese 
Pharmacopoeia test (test fluid: JP II fluid; paddle-revolving number: 50 
rpm), and the following result was obtained. 
[0015] 



Elutriation rate (%) 
Elapsed time (hr) 
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[0016] 

In view of above result, it is found that the microsphere according to present 
invention continuously release theophylline at a relatively constant [rate] over 8 
to 12 hours. 
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